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@ There is provided a biend of poty (p-methyi-styrene with 
small amounts of poly (CrC«> olefin, olefin copolymer or 
styrene butadiene rubber. Tha blend can be formed Into 
shaped articles, such as food containers, which can be cross- 
linked by Irradiation at low doses. Such articles ore resistant to 
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BLENDS OF POLY(p-METBYLSTYREKE) WITH POLYOLEFINS 

This invention relates with blends of poly- 
(p-methylstyrene) with low molecular weight polyolefins 
and olefin copolymers which can be crosslinked by 
ionising radiation at, low uooafee levels. 

The present invention provides a blend of poly 
(p-methylstyrene) with from 0.1 weight percent to to 
weight per cent low molecular weight poly (C2-C4) 
monooiefin, olefin copolymers or styrene butadiene 
rubber • 

The monomer used in preparing the homopolymer 
or copolymers from which the blends of this invention 
are made is p-methylstyrene. It is within the 
contemplation of this invention to use mixtures of 
methylstyrene rich in p-methylstyrene. Such mixtures 
contain at least 95 weight percent , preferably 97-99 
weight percent, p-methylstyrene and less than 0*1 weig.vc 
percent o-methylstyrene with the balance being 
m~methylstyrene. A typical mixture contains, by weight, 
about 95 percent p-methylstyrene, about 5 percent 
m-methylstyrene, and about 0.5 percent o-methylstyrene . 
The mixtures are obtained by catalytic dehydrogenation 
of the mixtures of ethylmethyl benzene isomers described 
in U.S. Patent No. 4,086,287. 

The polymers contemplated herein are 
p-methylstyrene or p-metbylstyrene-rich isomer mixture 
homopolymer or their copolymers containing between about 
10 and about 1 weight percent conjugated diene, such as 
butadiene and isoprene. The polymerization reaction is 
carried out by using methods and catalysts well known in 
the art for polymerizing styrene. The reaction can be 
carried out in solution, bulk, suspension, or emulsion. 
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In accordance with this invention, the 
„*. r « al ~.*t is blended with the polyCp-methylstyrene) 
i. a low oolecular ,eight poly(C 2 -C 4 ) olefin., olefin 
copolymer or Gyrene butadiene rubber. In general 

Z will be between about 2,000 and aoout 

20 000 or higher. This material includes hoaopolymers 
of'ethylene, propylene- and butene-1 and copolymers 
thereof such as ethylene-propylene , butene-propylene or 
butene-ethylene. Also utilisable are °' " 

olefin and an unsaturated monomer ccpolymerizable there 
with such as ethylene-aerylate copolymers, e.g., 
ethylene acrylic acid and ethylene-ethyl acrylate or 
ethyle ne-vinyl acetate. Such polyolef ins or . 
copolymers can be prepared by any of the processes well 
kroim in the art, usually under free radical conditions, 
a preferred material is low molecular weight poly- 
ethylene, which is described in U.S. Patents, such as 
Nos. a.M2.13T5 2.30M00, and 2,683,141. Low molecular 
weight polyolef ins, particularly polyethylene, are 
available commercially. 

Small amounts of low molecular weight 
polyolefins or copolymers are effective to induce 
crosslinking by radiation at low dosage level. 
Generally, between about 0.1 weight percent and about 10 
weight percent, preferably between about 0.5 weight 
percent and about 5 weight percent, will be used. ^ 
Blending can be effected in a variety of ways, such as 
in solution in aromatic solvents such as toluene from 
which sheets or films can be cast. The blend components 
can be mixed in a tumbling agitator and fed Into an 
extruder to produce sheets, films, or foamed 3 heets or 
tb ey can be fed separately to an extruder for extruder 
blending. 
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The bienda^of this invention can be formed 
into sheets, films, or foamed sheets and thermoformed to 
produce shaped' articles, such as food containers. After 
being irradiated, such shaped artioes are heat resistant 
and are not affected by fatty foods under microwave oven 
conditions. 

Ionizing radiation is inclusive of extremely 
short-wave length, high energetic, penetrating rays such 
as gamma rays, X-rays, and subatomic particles 
accelerated in cyclotrons, betatrons, synchrotrons, and 
linear accelerators. The effect of irradiating the 
shaped articles is to crosslink the poly (p-methyl- 
3tyrene) blend. The irradiation dose can be between 
about 20 megarads and about 45 megarads, whereas 
poly(p-methylstyrene) requires between about 50 megarads 
and about 60 megarads. Similar blends using polystyrene 
are not crossllnked at low dosages. 

^EXAMPLE 1 

Poly(p-nethylstyrene) ( PPMS-) , containing 3* 
meta isomer and Oil* ortho isomer, was dissolved in 
toluene at a concentration of 25 weight percent. Then, 
one weight percent *©w moleeular weight, finely divided 
polyethylene (particle size \2 microns- average) based on 
solid weight way added and dissolved-. The polyethylene 
had a molecular weight of about 5,000-6,000 and density 
of 0.99 g./cc. Films were cast onto a smooth surface 
coated with polyethylene terephthalate and drawn down 
and dried "to obtain a dried filar thickness of about 2 
mils . Film samples were irradiated by electron beam at 
various megarad (M* Rads) doses. Fop each dosage level, 
crossllnking was determined by measuring solubility of 
tha irradiated films in toluene at room temperature 
overnight. Any insoluble gel thus formed was filtered 
and dried to constant weight at 115°C. For comparison, 
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films of polystyrene (PS) containing one weight percent 
of the polyethylene used above were irradiated and 
tested for gel content. Pertinent data are set forth in 
the following Table I. 

TABLE I 

Gel. Content, t 

Dose, 1 * Polyethylene in 

M Rada 

0 
2 

12 

22 

42 

44 

From the data in Table I, it will be noted 
that st doses between about 20 and about 45 M Rads 
substantial crosslinking of the blend of PPMS and 
polyethylene took place as measured by gelation, whereas 
PS blends did not crosslink. With PPMS alone 
(unblended), doses in the order of 50-60 M Rads were 
required. Thus, using the blends of this invention 
considerable energy savings are effected. 

EXAMPLE 2 

The run of Example 1 was repeated, except that 
the polyethylene used was one having a molecular weight 
cf about 18,000 and a density of 0.924 g./cc. Pertinent 
data for irradiation of 2 mil films of the 1> blend in 
PPMS are set forth in Table II. 
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TABLE II 

Gel Content, % 



Dose, \% Polyethylene in 
H gads PPMS PS 

0 0 0 

10-12 0 0 

40-42 93.1 0 



EXAMPLES 3 TO 7 

A series of blends with PPMS was prepared 
■according to the procedure of Example 1, each containing 
one weight percent of a different polyolefin or olefin 
copolymer and films were made therefrom. Each film was 
irradiated by electron beam at various M Rad dosage 
levels* As described in Example 1, the amount of 
crosslinking was determined at each dosage lever* 
Pertinent data and results are set forth in Table III. 
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1. A blend of poly (p-methylstyrene) with from 
0.1 weight percent to 10 weight percent low molecular 
weight poly (C2-C4) monoolefin, olefin copolymer or 
styrene butadiene rubber. 

2. The blend of claim 1 which contains from 
0.5 to 5 weight percent of the poly (C2-C21) monoolefin, 
olefin copolymer or styrene butadiene rubber. 

3. The blend of claim 1 or 2, wherein the 
poly (C 2 -Ci4) monoolefin is polyethylene having a 
molecular weight of about 5; 000-6 ,000, 

1J. The blend of claim 1 or 2, wherein the 
poly (C2-Cu> monoolefin is polyethylene having a 
molecular weight of about 18,000. 

5. The blend of claim 2 which contains from 
0.5 to 5 weight percent of styrene butadiene rubber. 

6. The blend of claim 2 wherein the , poly- 
(C2-Cu) olefin is polypropylene. 

7. The blend of claim 2 wherein the olefin 
copolymer is ethylene propylene rubber. 
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